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1.Research Background

Unpleasant
sounds

Sound of
scratching blackboards
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The bark of

rhesus macaque
feeling danger




1.Research Background

Do other animal sounds have something
to do with unpleasant sounds?
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2.Previous Research
Some previous research say that some
unpleasant sounds have high frequencies

ﬁ contradiction
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Other previous studies say that
some unpleasant sounds have low
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2 .Previous Research

Some previous research say that some
unpleasant sounds have high fre ‘as

ﬁ No clear

definition of it!

Other previous studv
some unpleasant sounds have low

frequenc
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3 Data Collection

e Collect 50 Life Sounds
on IC recorder
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* Conduct a
questionnaire(N=58)
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Fourier Transform

A

P .

Convert
from time
domain to

frequency

Time Domain FT Frequency Domain d omain

s(t) S(w)

FT : Fourier transform
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Analysis of thedatal -1 Fourie Trans

* Divide the sounds into two groups A
(Criteria : the level of unpleasantness larger
than 3.5 or not)
/
.
&
* Fourie transform 3
/ :

* Comparison of graphs of large and
small level of unpleasantness

/
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Analysis result I - i

the level of unpleasantness

large < u— >
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The unpleasant sound’s graph
have more than two peaks
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Analysis of the data I - ii Numerical Anal

The level of unpleasantness

Average values obtained from the questionnaire
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Spectral centroids

a.f; +a,f;, + azt; +
a, +ta,tas+ -

Spectral centroids=
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Unpleasantness
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Amplitude Spectral
centroid
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max amplitude X the level of unpleasantness

max amplitude > the level of unpleasantness

RARACRS Correlation coefficient P®
E’:§_2.5 e ¢ = % ¢ 8
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max amplitude X the level of unpleasantne

max amplitude > the level of unpleasantness
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frequency of max amplitudexthe level of unpleasantness

frequency of max amplitude < the level of unpleasantness
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frequency of max amplitudexthe level of unpleasantr

frequency of max amplitude < the level of unpleasantness
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spectral centroidx the level of unpleasantness

spectral centroid x the level of unpleasantness
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Correlation coefficient

0.199672
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spectral centroidx the level of unpleasantness

spectral centroid * the level of unpleasantness

coefficient)®
0.199672

0 2000 4000
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Analysis of the data I -iii Harmonics

Exmine the relationship between harmonic of | |
unpleasant sounds and the level of unpleasantness

a Harmonic

Base Tone
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AnaIyS|s Result I -iii

Sound of scratching blackboards (4.17)
Peak ratio 1:12.05466

—close to integer multiplier
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Sound of a pencil sharpener(3.91)
Peak ratio 1:1.656978
—no integer multiplier
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Sou No relationship 9l) :
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5.Discussion I

Numerical
analysis

Loudness and
pitch have

:

nothing to do S
with

unpleasantness

Fourier

Harmonics
transform
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5.Discussion 1
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Fourier
transform
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6.Analysis of the datall

* [t is difficult to classify sounds
numerically

* Turn the sounds into images
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* Divide the image into two
groups by k-means method
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e Let the machine learn about
the characteristics

* Make the model of CNN
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* Recognize images of sound by
the model of CNIN(N=51)
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P )
* Judge if animal sounds are

unpleasant by the model of CNN

.
* Conduct a questionnaire(N=52)

/
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. . s ’ A
* Comparison of the questionnaire’s

result and CNN model results
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* Judge if ani unds are
unpleas odel of CNN
determine animal A

sounds that are 52)
unpleasant

resm nodel results
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CNN (Convolutional Neural Network)

043 O\
b

021 031 022 063 042 N TN
04 D44 933, 035 ONIYY
08 ” 021 031 022 A
43 041,955,634 Ny
04 3940290, 224 28§526§4251 043 035 008 .4\\\-- QU -
gg 3030053 243 gigﬁa £ 20034 W (D
31217 241881023 008 024 L -
09 336 —> %22% 22005 — — 024 O3 n
gg 1216 %1002 o 5124 178 161 =
213220 3930367201 17 a0
111, 0435024102510247 1231 0193381832221 211 224 8 .{‘,{Q;.;l\;j Q
15253249 249 R ¥ 221 115 198 108 IO ~
251 254 255 245 253 161 ST ()
254 253 250 249 251 S
211 OF a
/ (@)
224 () -

This is often used in the field of image
recognition.
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6 .Analysis Result II

Unpleasant sound probability
+ By the model of CNN Divide each

~ data by
The level of unpleasantness k-means

* By the questionnaire method
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6 .Analysis Result II

The group of high unpleasant sound probability The group of the large level of unpleasantness

e o animals ____unpleasantness _
probability (%)
Black-tailed gull 93 Mosquito 3.288462
Mecopoda nippon 92 Deer 3.25 g
' <
Lion & Black cicada 3.096154 %Jr
Bee 88 . 5
Parrot o3 Mecopoda nippon  3.076923 g
Bear 8| Grasshopper 2.980769
Cow 78 Warker’s cicada 2.903846
Cricket 73 :
Flies 2.692308
Sheep 66
Coal tit 63 Parrot 2.673077

Dog = Frog 2.576923
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6 .Analysis Result II

The group of high unpleasant sound probability The group of the large

unpleasant sound
probability (%)

Black-tailed gull 93

Mecopoda nippon

Lion

Bee

Parrot
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2.980769

Bear
Cow
Cricket

Sheep

2.903846

2.692308

2.673077

Parrot

Coal tit 63
Dog 58 Frog 2.576923
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The sound of Mecopoda nippon

UOSSUSe| SUS[



Hyogo Prefecture Himeji Nishi SHS

UOSSUSe| SUS[

/.Discussion II




/.Discussion II

(-
D
-]
)
<
Q
—
T+
)
-
)
7))
@)
S5

Mecopoda nippon
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Mecopoda nippon




/.Discussion II

Pl‘el
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Mecopoda nippon Parrot
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8.Future Prospects
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8 .Future Prospects

We'll analyze unpleasant sounds from
the perspective of prejudice.
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Find the origin of

unpleasant sounds
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